Inhibition of in situ expression of aromatase P450 in leiomyoma of the uterus by leuprorelin acetate.
We have shown that in situ estrogen synthesized in leiomyoma of the uterus plays a possible role in the promotion of leiomyoma cell growth via an autocrine/paracrine mechanism. In the present study, we demonstrated that leuprorelin acetate, a GnRH agonist widely used for treatment of uterine leiomyoma by down-regulation of pituitary-ovarian function, suppressed the expression of aromatase P450 (an estrogen synthetase) in leiomyoma cells. Given the role of in situ estrogen in leiomyoma cell growth, the inhibition of in situ estrogen synthesis may play a role in GnRH agonist-induced rapid regression of leiomyomas. Quantitative RT-PCR revealed that in women receiving no medication uterine leiomyomas express aromatase P450 mRNA at levels 20 times higher than that in the surrounding myometrium. Leuprorelin acetate treatment (1.88 mg every 4 wk, sc injection) for 12-24 wk reduced the expression of aromatase P450 mRNA in leiomyoma tissue as well as in the myometrium, to approximately one tenth of that in the myometrium of untreated women. Suppression of aromatase P450 expression was also demonstrated by Western blot analysis and aromatase activity assay of microsomal fractions prepared from leiomyomas. On the other hand, no differences in the levels of activity and mRNA of aromatase P450 were observed between leiomyoma cells obtained from women treated with and without leuprorelin acetate injections when cells were cultured ex vivo and stimulated by various combinations of stimulants such as dexamethasone + IL-1beta. The addition of various concentrations of E2 did not affect the aromatase activity of leiomyoma cells, suggesting that deprivation of circulating (ovarian) estrogen is not a cause of decreased expression of aromatase during leuprorelin acetate therapy. On the other hand, 8-d treatment with leuprorelin acetate (100 nmol/liter) reduced dexamethasone + IL-1beta-induced activity and a mRNA level of aromatase by 28% and 42%, respectively. These results indicated that leuprorelin acetate inhibits the expression of aromatase P450 in leiomyoma cells, which contributes to the rapid regression of leiomyoma during leuprorelin acetate therapy.